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Fig. 1 Effect of rare earth on growth of soybean your .y jlonts
SEEETE A (AE E4):0.5.10.50,100.500¢pps

treating concentration(from left 1o right):0,5,10.50, ¢ 7, “20ppm
MR R G DI E S, W LWERY 5.10.50ppm {1575 5 2 M E TP RIS
MAGHEE HEKYHAI B XRAERIEOCGE - Z oM, A& N
19. 4% 14. 03%.9. 09% s ZMAE W4 B4R & 15. 88% .17. 92% 1 6. 58%5), it H EIFY K
(BT R TR A A8 I 16, 74%6.9. 385480 4. 1596 4y BRI 2 M b0 12. 84 0%
16. 05 %A1 4. 71%), M AR BM NGB 1 i = ob 83, 256 b 17 240610 343640 5.
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Table 1 Effect of rare earth on gowth of soybean plants

% E{ppm) Concentration (ppm)

0 1 5 1 10 1 50 l 100 ] 500

B—r=d The Ist ternate leaf stage

B (cm - B~
16, 39 19. 57 18. 69 17. 88 14. 35 7.25
Length (cm. plant™!)
M A EEem? - kD)
49. 89 58. 24 54.57 51. 96 43. 28 6. 66
Lesf atea (cm?. plant~1)
FHEHR (cm? - &)
3.01 3.39 3.22 3.11 2.51 2. 06
Cotyledon area (cm?. plant~?!)
" Kk (m-HD
15. 14 18.78 17.42 16. 40 12. 66 5. 61
Eoot length (cm. plant~!)
BWEEB cnd . %
0.87 1.02 0. 96 0. 92 0.78 0.18

Root volume (cm?. plant~!)

2 B M Branching stage

B® (em- %D

23.86 27. 65 28. 14 25. 43 23. 89
Length (cm. plant—!)
R TR (m? - k1)

167. 30 188.18 194. 15 175.18 168. 87

Leaf area (cm?. plant~!)

BELER (cm® - -1

2.46 2.78 2.95 2. 62 2.43

Root volume (cm?. plant—1)
(ML ATHETHERRHE® ,
KEEBREFRFREFTHNERI TER SR TR ARPEETUEL, &

EEWEEG—Soppm) MM LM PE R KEHHK HEF HA REANTESELT
SRR LS RS RETYRARR X5 AR LR aRMNgR
MR, SR AOEE ¥ ATFPAR BERLRERE AL, Al EE—
AZHM BER L RE D sSpom, TYURRBEE, KEEF A BEDELHKD
FHEHXT R IAIE A 18.15—19. 13 % T B, Bad M L ik BE Y 10ppm, KE 1
hEES TEKMAIEELE S 11-14.57%. HE. AR 2 HBELRTUEL  REES
— R = A, T4 B DAY 0E B K, SR T &4 20 2 (500ppm BR AP /R B L EE A
SR GTRY 3. 22, b H K 3.24—3.28), L PHM AT HRESB L THE
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RERYH VRIS Y IEEEREG—50om) AH P ERMCERS GREE
3.42--5. 60 %) UL AR LA B (R B R S T YRR A QTR
HERIEH. I XEEERRT LS. M EHERER TH LBt e ™1
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Tabel 2 Effect of rare earth on dry matter accumulauion of soybean plauts (mg. plant™')

& H(ppm) Concentration (pprm) -
T ] 6 [ w [ ]
¥—RAZHHE  The lst ternate leaf stage o
Z F E StemDW 89. 89 106. 67 104 74 98. 61 86 45 PR
H F E lesf DW 128. 46 153. 27 146. 62 134. 25 1i8. 18 69, 69
R F E Root DW 67.84 80.15 76. 67 71. 58 62,23 19. 84
2% F® Total plant DW | 286.19 340.09 328 30 304. 44 RV 128. 45
/R Cromn/root 3.22 3.24 3.28 w25 | s | 54
4 B O# Branching stage
X T E StemDW 374. 86 423. 89 4—)_9 RY 412. 65 3:];9—6-_* [
H F & Leaf DW 396. 47 454. 22 469. 88 411. 53 507. 48
B F E RootDW 188. 66 203. 95 215.89 194. 72 187. 31
2 % + B Total plant DW 959. 99 1082. 15 1125. 16 1018. 90 961.75
/B Cromn/root 4.09 4.31 4.2 4.23 4,13

GBI AEHEFALASERSENX W

MELRGE DRV AT L KEEBRBXENZENATHAASCENSRE. H
5 10ppmEHWEERE . ELE R =4 AR R X HEE6. 80~
10.49%, K80 H P RNRE 7. 46—10. 15%; T E B, XF X BRI R4 HES
14.80~19. 78 % F 10. 52~14. 24% . WM EFHME, 4B E - =B EAY
EEER, BXRRE FAREHHEREIRRAR LR HE M T hBEE T
RENSE.

W3 FHHERTUEL EAR LA BREFRRDNREICET GG
EEREHF.EE - =EmM. SR L EL EARR SR ER &L, HRAHEANSG K
B TER RARLEHHEEEEMZE DN SRR, HINERHaR
B, X+AERTFIERIK. FiE SR,

(MHBLE KT EH BRI R0

P e BOR R 60y EARLAY RO, BT AR A S B A S R
EHRRNRE . AE GREUEL AHEH IR RIRERURELCL. &
REHARFERERIZE T L EE 2), B, EH— ) ZH i, Sppm ALK AT RLR
%, LM EEEF] 201. 53mg « dm~E(Hox BRIR AT 8. 00%4) s B A 4 B, 10ppm AR B %
HoH 3 3 279. 85mg » dm ™ (LR B4R B 14. 06 %) , RI ARG i O iR A S Fh T R 18 2
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Tabel 3 Effect of rare earth on photosynthetic pigment content (mg dm™?)in chloroplast of soybean

& % % H(ppm) Concentration (ppm)
Pigment 0 [ 5 T 10 [ 50 I 100 500
- K= The st ternate lea{ stage
W % Xa Chla 1.3703 1.5312 1. 4758 1. 4418 1. 3745 2. 2748
H & Kb Chlb 0. 4064 0.4319 0. 4207 0. 4191 0. 4071 0. 6372
ot 42 Xa+b Chla+b 1. 7767 1.9631 1. 8975 1.8609 1. 7816 2.9120
a/b 3.37 3.38 3.55 3. 44 3.51 3.57
AW MK Carotioid 0.5535 0. 6097 0. 5948 0.5813 0. 5596 0. 8960
HER/AEY PR '
.21 3.22 3.19 3.20 3.18 3.25

Chl. /carotinoid

2 ® oW Branching stage

M £ Xa Chla 1. 4871 1. 7491 1.8114 1.5935 1.5421
H #% Xb Ch.b 0. 4751 0. 5037 0. 5389 0. 4797 0. 4673
™ # Ka+b Chla+b 1. 9622 2. 2528 2.3503 2. 0732 2. 0094
a/b 3.13 3.47 3.36 3.32 3.30
LAY PR Carotioid 0. 6350 0.7018 0. 7254 0. 6479 0.6157
HGR/EHY bR
3.09 3.21 3.24 3.20 3.26

Chl. /carotinoid

280 pmg
240 r
200

160
1200

80|

0 5 10 50 100ppm

B2 ®ixd @i B Em
(O~ B = 0 51 W D)
Fig. 2 Effect of rare earth on specific leaf weight of soybean young plants

({_1—the I+t ternate leal stage ,f—branching stage)
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EFFECT OF RARE EARTH ON GROWTH OF SOYBEAN
PLANTS BY WATER CULTURE

Bai Baozhang
(Agronomy Department, Jilin Agricultural University,Changchun.130118)
R. Kastori
(Agricultural Faculty, University of Novi Sad, Yugoslavia)

Abstract
This article reports about the effect of rare earth on growth of soybean plants by
water culture. The experimental results showed that the optimum concentration of rare
earth (5 and 10 ppm) can promote the growth of soybean plants, increase plant length
and leaf area and stimulate the growth of root system and accumulation of dry matter.
Besids, rare earth increased photosynthetic pigment content in chloroplast and leaf spe-

cific weight.
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